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Abstract of JP2001 237252 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device having a superior reliability 
wherein excessive stresses on a part of a 
semiconductor base fixed to a mounting member 
are relaxed, the heat radiation is improved, and the 
semiconductor device is prevented from being 
damaged due to thermal and mechanical changes 
in operation. SOLUTION: The semiconductor device 
has a semiconductor base 1 , a mounting member 
having a wiring layer provided through an insulation 
layer on a main surface of a metal plate or a 
mounting member composed of a metal plate 201, 
and an intermediate metal plate 4 disposed 
between the mounting member and the 
semiconductor base. This plate 4 is fixed with a 
braze 3, 31 containing Sn and one or more kinds of 
Sn, Sb, Ag, Cu, Ni, P, Bi, Zn, Au and In, and has a 
thermal expansion coefficient of 7-13.5 ppm/ deg.C 
and a thermal conductivity of 150 W/m.K or more in 
the direction parallel to the fixed surface of the 
metal plate 4. Its size is larger by 0.3 mm or more 
(D) in the direction parallel to the fixed surface of 
the metal plate 4 than the size of the semiconductor 
base in the direction parallel to the fixed surface of 
the semiconductor base. 
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Httf ~ » u-; > 3 >©m*-c, ¥ag#jj^pg# i <om 

ZLX, iiiIiL/t©A 1«2 0 1 ©3tffi«0°CfcG! 

/c n x (, <t <53e L- r t» & » 

[0 05 4] g/c. *^#^»*l©1f>fX«7x7 
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© 4 ©@«li <t ©f&£^#*£ I Hi £<& < 

*m&-rztc#)<Dmmt. 1 2 s-cssi^^n-s. 
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[ 0 0 5 6 ] 0 °C©4>i-C^fitjlttl^$-a-^ 

/c*tc». 07 ; &#MT-5><t > &m<pffl&<Dm{mm& 

1 5 OW/m • K&L±lcm&2tlXl,>2>C£&&mx$> 

10 5. t/cn.#>6jiiR$n^^ji4 i ra«4©^ei» 

1 5 OW/m • K«iTft4. 

[0057] i8«, m&vmmD t *m#m*im<D 
±nmM.<Dm&*m?>? ; y7x&z> a ccomimmom 

*C» ±^SS«"9- -fX7x7xo.2 8m m©^zg& 

m*mw 1 ec. 1 ow^/*©a 1 «2 0 
i©siias*^©±#»^t. ±#?aef«^D*s 

[ 0 0 5 8 ] C ©J: 5 K± jHBfi&WK < £©«. 

#*^g<* 1 *> e>ttu ^ ti wfcifew. ^a*ra« 4 ©m 

tAiS2o i§hftiB3nsfcfti?*4. bp^. mm 
miamwm*m# 1 ©bb«#*# < ±vm 

©£&*«:££„ ftfc. ffi«D*s/h3l*4SH-Ct*S(^tt© 
[0 059] ±IB©D = 0 . 3 mm«±-cra)R*rt4lSLk 

^«/Jn 3 < & 6 w n t- €> . _h#as©M*tfii«^j)i 

mtLlK C©SB*>6iM»?3n-5K»D«0 .3mm 
30 JiLt-e**,, 

[0060] ^c*5. ±ieST*CC^L/clHl8SaS25*. 
A 1 2 0 1 ©— #©£BK::r.5l<*M§tJIi 

ii!2 0 2^lt, Cu#>iE>&&B3i£Uf 2 0 3*sjl 

i^RS3n/cfe©t?^>^> 0 b*>u *»w{c*$w -sihiss 
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[0 06 1 ] C©M©I1B, iffi«J12 0 2^ge^ 

2 0 3©&1>A 1«2 0 1±CC. ^ftm^-a^ 1 

m^^m-fmrnvtcm^xh. huibcd. ©©t^j^i 

40 RBtC. ^^3g$©^$t^«Sgi5 D D D*W5g*©^#C^ 

^©SSi^^FOCiicJz-So 

[0 062] Sfc»2©IfiB. A1S2 0 1±CC#J1 
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M3©in<, |5i8g©^3nt:i»%t^-xS2*>|5|ss 
so 3«2©SSBK:^$*i-5„ 
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[0064] ±&Ltc£>>t l C*&WlC$5l>xnWJ:£. 

tpm&mu 4 ©&@#a t w &:wo©f&i£5g^* s 7 ~ 

1 3 . 5 p p m/°a * LT . f&fi^tfs l 5 Of/m 

(DmmwtmmjifawjxtiK &m#m*m* 1 © 

»feUf ***Btt. 0 2 CC^T J: 1 £JS«4 1 © 
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©?cWK:ttBg6&l>. 

C 0 0 6 5 ] m 9 tt. *(ffl^JS«Oft#ttf4*SiW^--5 
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KX h5-fXl£(Cg^U;fc2tfc©T? -b>^y*. Xh 
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4>©-C. -f (F e - 3 6*S%N i : 1 .5 p pm 
/*C) , 4 27D-f (Fe-4211%N i : 7 p pm 
/•C) . 7iAi3 (Fe - 3 lil%N i - 1 511 
%Co:5p pmA) , Mo ( 5 p pm/'C) , W 
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(4ppm/°C) mmtRztiz. 

[0 06 9] $/c, $2iI4 2lt *ra^«4©f» 
£^£*#t><i&C&-2/c«>©fe©-e, Cu (4 0 3W 
/m • K) . A 1 (2 3 6W/m • K) .'«M ( 1 8 0 
W/m • K) . MM (10 6W/m • K) ^jltRSft 

So 

[0 07 0] (d) «il^l4 1 £IpM£©S:S!I£*#-3 
S i C$3fc4 1 ' &m2&m4 2 iCTOA lvMJ? 

10 flft055^^S»e^«. SiC»S4 1' tm2&m4 
2 ©1B£ Jt^tc J: 0 |BS£ $ ft £ . 
[0 07 1 ] (e) BS1^14 1 i|s)«©t9:f(l*J#o 
S i Cli^DX4 1 l2^14 2il/t©Cu 

v h ? ^x^tSa6jA*ft/ct^£^T 4>©r*s„ 
C©i©£©j^^-^fcz»*tt. SiC«Si»^ax4 
1 ' ' <hlS 2 &K 4 2 ©IB^-Jt^C «fc 0 1^ 5 ft& 0 
[0 07 2] _klB (d) (e) tC*5l>T. m2& 

i42iL-t(iCu (4 0 3W/ra-K)^Al (23 
6W/m • K) Sr/iUSC 
20 [0 0 7 3 ] $liM4 1 £|g«©t9:£«£J3roS i Ctft 
*4 1 "^S i C*|i«^aX4 1 pe*. S<bT^ 

5^>>a, Tim-. m<t>")^>frhtj:zttm-etm 

[0074] _kiB ( a ) ~ ( e ) CCfcl^Tfi. C^ntC 

*>N i&oi*4 3tf*34Tri>&. chtt, Au, a« 
t<>o 

[ 0 0 7 5 ] m 1 i*. W^^MSi LT©-0>J-C£>£& 
30 af^§tt*4©«5l4ffi*^-r„ cc«c»cf J: 

oq»ew*B. *r«a#Ji«4©M@*ffi£W&:&[uj© 
fir * £ . <, >-T *i©tt*4 *%bj tcfc c »Tji&3Kc*ue SR 
$(7-13.5pp m/"C) fc<t(>*iei$ (15 0 

[007 6] 

[mi: 
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No. 


is^-th (mm) 


(ppnt/r:) 


(W/m'K) 


ffi # 


(a) 


\J±Ct J 1—1 """J / \fll/ 

= 4/6 


8. 9 


1 5 4 




(b) 


= 4/6 


7. 9 


2 4 0 




(c) 


(Mo/Cu) =4/6 


12.4 


3 1 0 


MotCuiDMf 


(d) 


(SiC/Al>=7/3 


7. 2 


2 0 0 


S i *&*<A l?h'Jy?X 


(SiC/Al)=6/4 


8.5 


2 1 0 


(SiC/Al)=5/5 


1 2. 3 


2 1 5 


(e) 


(C/Cu)=2/8 


11.5 


3 20 


tcffig 



05 

-0.8 
5 8 



o i <D-i5<D3.mt<cmmm 202 *^ L-rgatgui 203 20 

3 ti/c@?SS« 2 ±(c . ¥*f**?a{* 1 
tpffl&Mfo4*ftLT. Sn, Sb, Agr, Cu, N 
i, P. Bi. Zn, Au. I n© 1 mLb<D$Jff 
S n Sr^tf 651*3, 3 1 Jt <£ D ^W^o^WfcH 

[0 0 7 8 ] A<*W&6 5f*3. 3 1tbri*. Snf 
f*&J». Sn-51i%, Sb-0.61i%Ni-0. 
1%P. Sn-511°/oSbTf^3ni.Sn- 
Sn-3.5Il%Ag, Sn-3MB%Asr 
ii^CuTWiJhiSn-AgS, Sn- 30 
i -C^^ti^S n -B i^. Sn-0. 
7Sa%Cu-Cf^3tl^Sn -Cul, Sn-521 
S% I n-Cttil^ft&Sn - I n^, Sn-91i%Z 
nfM3n5Sn-Zn,l, In-10fia%Ag-C 
f^£*l& I n -Asm. -eOT. Au-20iI%S 
n rf^5 J; 5 * A u - S n Jfr<DmA*mm? £ C 

[0 07 9] A^-^f^ltt. I GBT, h 
^>i^X^. V-4>)Z.*>. jf-f*- K. MOS-FET 

£lK ¥3M*fB^S#lttS i (4.2 p p m/ 

°C) , $/c«. S i Sm<Dtt® (Ge : 5 .8 p p m/ 
°C. GaAs:6.5pp m/°C. GaP: 5.3ppm 
/■C. S i C : 3 .5 ppm/^) T?£>oT*>|3J;|§© 

[0 08 0] JltSSI^l. 1 1.. 1 3*>8BA2. 4. 7 
(i§I4-> U m&is >) t> ) ^ v Z n O^^glft] b/c 



MaSSicj&DT . 50-90 *S%©ffig©iSa*££)S 
[0 08 1 ] ±fB©*-Jl/ KfflCDSJflgi LT&i. xsj<* 

>^ffim. fX7*y-;l/A. tx^iy-A-F^t 
^mia. 7 *s-)l£tctet> Pv r -;U-^-^(D3'& 

2 ~ 3 -Bfil© x ->®flt«#Ptf 6 4i & . 
[0 08 2] WMt^Jib-CW. l^F^/c«5 HlfeLhC 
71/- ;btt*Mi?: 6 7 x / - M bdftPfe «3 . 
-7xy-juiT^;u+^x-r-^i©aiffi^. 

[0083] mtfemmt LX T 5 >ifc© i,8- 
^T1ffc^>^n-(5 ,4 ,0)-^>T : -fe>- 7, 5 ^ 
V-;^©2 5 #v~-A> K >)>?k<D 

h'J7x x;i/7 * X 7 ^ >3§E*M£ffl-C£ 6„ 

[0084] */c. xmicfccxmiiit^imtemtte 
[oo8 5]5t»itum ^§B!!'>';*. ^ B ^>>; 

0t>„ Ctl6S«ffl©¥^ltt0 .1-30 
[0086] ¥-%fflM0 . 1 Mm*S§r«^*V hnb' 
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pjshwij. t>yyj>imk mm. m^mic^x 
[oo87] mvnczzm&te. £jet*t wxmm&L 

©w*tt. «a#t*v mmnm^m^rftu. 
> ^^«c j; d ttit-r -set & oimx$> 

[0 088] C 1 ) XnMffl-CiZ. MO S - F 10 

[ o o 8 9 ] m i o b, *¥m<D-mnm<D¥mi*ms 

3 0©¥ffiH, WrK0fcJ:O*[518S^-C*-5 o 

[0 090] ^«7r-5|£aifl*FaSft 1 t VX. Si*>6 
&£MOS-FET^*:/4ffl (f-^t-/X7x7x 
0.2 8mm) B, If -/ X8 x 8 x 0 . 6 mm©tt>iai^M 
fi44/M/t, A 116*018**2 ±«C* 5 #3 1. 3 

{cjro^^^wsnr^igsnri^. s^ot. s@hd 20 

BO .5mmCCp|^3*rr<,>£„ 

[0091] *ra^a«4 ». m 1 £ji*4 1 1 lx<d 

■4>'* (J¥3 0 .2mm) ©j^ffiCC, 1f> F^ s> 
^2^BI«4 2TfeSCu (13 0.2mm) 
fc*5» FW-C. 3IS(CN (J13 3~7Mm) 

4 3 jMS63*rCt»5. 

[0 09 2] A 1 t8i£[5|!l8»*2B. Alt (t-/^4 
0.7X29.4X1 .5mm) 2 0 1 ©— #©£ffi{C. 
x#*£4IMM&IMI <»S 1 5 0 am) 2 0 2mt 
CuiB^B (P3 7 0 am) 2 0 3*53i^^snTl,=> 30 

[0 0 9 3 ] MOS - FET?^7"1 ttpffl&m&4 
B. MSn-511%Sb5^«(f?7 0Mm. U 
JK2 7 0 ± 1 0"C) 3 1 ZrbX. 4>m&JMR4 

iA l^@8Sa«2«fflfiSSn-3fia%Ag-0 . 
8M%Cu5^W (^3 7 0 Mm, SS2 40± 1 0 

•c) 3cc«fc»3. ^ft^tis^ttt^trci^So Jfccu 

iS^J12 0 3Rfl(CB. *vVmK \ l^S^ttSKJrD 
[0 094] Ctlh<D*>5ttm*. htKS^tt* 40 

■Cftl^-r SlgT^Iirfc 3 ft So 

[0095]^T, x^>i8§#2 1i, Cu#>6 
&£if&T7 t5H*<tUcy-X2 0£A l^IelKS 
*2tc. ^';3->«fllS«giJ (0^£«ig) JcJ:*m 
OttWfco 

[0 09 6] MOS-FET^^loy-h. 
*«fctf FU-f>«:.4. -eti^tiA l^BSffllSl (S13 0 
OMm) 6©'7^i'^>7 t ^ >^^JSU/£io 

[0 09 7] y- h^7 attSMOS-FET^-^ 50 
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X&mL. V-X^ST-7 c t FW>ifi?-7 bBSMO 
S-FET^-v7-c*ffl-rSJ:^(Cffii8l3*iTC^„ 0 
*->7&in.l 1 ©JgiSSBKBi**^ 
*§tJJ§£, ^-UTMOS-FET^-y^CDJliggpjCB^"; 

<*£Sg3 0£55J&bfc o 
[0 09 8] CftfcJ:*). J§iS¥*»&5?i^- 1 , ?"^ffi 
Rl 1. E]88a*2B > J fc-*K«flS8«:J:9$Wgt.ih 
3 ftX (, > £ . _tf BK £ 0 fHH 3 ftfc#*fe0fl©¥31«*l£ 
S3 01i, 010 (c) tC^<£5fr|o]Sg£1tJ?£l,Tl,> 

So 

[ o o 9 9 ] m i is, *mmm<Dmm»$ia.3 o<om 
mm&<Dmt*m-? y^yx&z. ^skb, mmm 
ra©*i*ntc^«cc^^fii^is*5. mwtf'mmz x 1 o 

'msfctfrCB^Sfii G&2.7-C/W) £^UTl>.5. 
C©ffiB. SHSS9 8-CCD^TT. MOS-FET 
* y Vft 1 0W©*Jj&7ll9tLft:J9£'?6. 5 1 » :?'B3c 

[ o i o o ] m 1 2 ». ttaifl&^ifetfd©^**^® 
3 o ©ss-9-w ^^w^tc zzmmnoym®*™?. m. 

my-J 9>IWL2 00 0@£TB. flJWffl£III3;©fSMgtn; 
0ft2.7°C/W) *5«B#3nri^» &i6iS©lf*B 
;Hfc2 o o onijyi^-c^DTi^o fcJWfii© 

[oion u±.<D^^ic^mmm<D^mwim<om^ 

B. ^ftWfCBHSOjl^CT^StlS^^WUT 

(t^c^6t#e>n.5.-3 a*if#tti 3000 

(-55-15 0-C) -C*«3, *|8IW©^#ggtt 

[0 10 2] *fc. *lQ6«©**fl«a-r». 

BHR4©»»ai*Wl 0.6ppm/"Ci«FiW« 
55*©ffiH <7~1 3.5ppm/"C) (cfllSntU 
S. C©CtB. S-5WJ13 1, 3©c»-rn*^^tf5S 

^■rs©*^, ^mwmm±^tbx<Dm^&<-r 

s©fc^-rs €>©-c*So 

[ 0 1 0 3 ] m 1 3 b. #iii6#i©¥ig&gg3 0 *m 

[0104] commM^msit, x^imms 4^e>« 

*&3ti/c35fS£*^Iel8S8 2CCJ:f)it^c^L. 
S8 lJCjrOP^HL/c^ ^^gSO^riSSLr. 

ms.mw2fttcm.i&'mt)*mii®&8 6 tc#y&-r -5 1© 

CCt, S?wlHl8S8 6B=i>k- J L-^©?liSL|Hj 
[0105] JW±©$«*W-f S1I?g®g&gsgB. iSSB 

9 0 *c© t -cMffiMnumtcQ b/c. C ©1#^© 
mm#m*m* 1 ©ssb$^ 1 2 5 -ci. mmm^m 
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©£^fF#pJtg&3iB-c&& C <t*%IS3 n/c„ £ ft 

«. mm&%i&3 o<D£m<pm&4(Dm&.mm& 1 5 0 

W/m • K«±cc$ijffli3ti-cc^c:t. fcJco*. 

FbW 4 (d? ■< xfrmmwm^t* 1 ©*ft j: 0 0 . 3 m 

mt(±(C$ir(aJSn-Cl^Ci{cS-^< *>©-c*-2.„ C© 
tSjU. **fl^3 0©*MW»*«!isPW«:tf«c*>n. m 

[0 1 0 6 ] MfC, ±8e«a@RRtW(C» > 33»ttl£ffi 
3 0 ©£JIi«2 0 1 ©j&K#3 0-1 00 °C©^fb££ 10 

£ts^fc„ -e©*ss. «iSiHiifs^g©s»fi«rtii«Btt v 

[0107] Cfttt. ^JSW^«4©MBi5g^7~ 1 
3 .5 p pm/"CCC$IJ©3n. C©^> ^»#i£g3 
0©35tt3. 310il*Sfi<ftli6h. Sffi&j&K 

^b^Tr4>6-5«3, 3 i (ommfimmzti-tc c 
h tow -si. ^ > e * - # ©¥*9 wflwsfefi: 
©4>tr. i o^«±©j»w«Hft-et>. mmmsmw. 20 

«^JW«^ipI^©fi«W^^«#L»^ «>©-*?& 

[0108] 2 3 xmrnm-zu. a 1 seen 

[0109] ^mMm<D^mw^mu. m 1 tcbtvr a 

1@88S«20 1 (2 0 .5 x3 8x 1 .5mm) ©— 7^ 
©^ffiiC. x*+->«il2 0 2 (J1380um) 
^UCuieSi2 03 (JS370 Mm) J&Sjl^JSR 30 
£ftfc4Sgg»*£l,-C©lil3S«te2±K:. ^^'SKl 

l^-^3>f>tl 3^6^c^««)^^-iU>#ai 
#>£>&&4ir?7£#s, Sn-51i%Sb^^3 (j* 
$50-1 OOym) 0C<fcO^«W. #>o. ftfffiftCcB 

[0 11O]*fc. |5IS§»«2±«C». A7-MOS- 
FET^ttSttl (5X5X0 .2 5mm) UK 4>m 
MS(7x7x0.6mm) Sn-5i 
fi%Sb^>-5M3 1 (5 0-1 0 0 Mm) . tecfcO*. ffl 
5^tt3 (50-1 0 0«m) (Ci^m ^o. i 40 
*£8 { J{C@;gf;*ftTt,>6„ tot, i£gfD«l mmCCfc.2, 

[0111] *P^S®4«. Sl^Ifi4 1©^>^' 
(0 .2mm) WffitC1)-> F A v 5=-«K:^2^ISS4 2 
©Cu (0.2mm) ^Wci'?^ KttT. *H(C 
N i »o# (3-7 Mm) 4 3#sjfe3ft-C(,>6. 
[0 1 1 2 ] Sffci <hCugB£$J12 0 3©M«:«itS3 

oo Mm©A l&mMme&m^mtfzsT'j ^ymcz. 

[0113] cn6©M«Sgp D D p 1.11.13.7.6 50 
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51*3. A l^JS«Bi^6 4jJ;t>*|5ISS»S2Si. $*B3g3s 
1 6 p p m/-C{CpH3tt/cX#*M§JJj!8 £ h 

7r*-*Fi/T. «^ptytitit3ft-r<,>£„ 
[01U1B14B, *mmm<Dmm»mm.3 o©w 
sp^^-r^a? igg3otcii mos- 

F E TfS^Sf* 1 £ig«&i**fS;fc&©y- M^»i|SS6 
0<t. Cft£fMffirr&/cisi>©:3> hP-;Ug|S7 0 ti)W 
M3ft"C 

[0115] MCC. fi»813 0W. it^iS3> h 
DHHCOTL, WEE2 0 0 V©A7-MOS-F 
ET 1 =S:iR^L.r*J«5. /J^, ® 

^-fX©it^^»g. »{C % *11AC/DC3> 

[0 1 1 6 ] it^AC/DCra^-^©*^*. X 
-< ?^>^jg$£$[0 .5GHzT»9 0%m±©tt#g 

&nhti-c^*>„ ens. ( i ) MnffiMnKtemm 

tt. ( 2 ) jMft&flNMB. < 3 ) y- MgftlilifS. 
(4) V7 Mgifc. (5) !8tt©fi5^/c2{i© 

-MO S - F E T h 7 >y X ff« WtlrtlL 

[0117] *JUR5t?!l©^f*^M3 OtB. ^ 

M4>ra*4©*Ue3Bst5*n 0 .6 ppm/"Ci!lfil^ 
$UK'§&$5ffiB ( 7 - 1 3 . 5 p p m/*C) tcp^snr 
l>-2><, C©Citt. *>5*t3 1, 3©l»-rn*^5t!f5S 
*-r*©fc»IWU ¥«^g^{*iL,T©^*S< 

[0118] u±<Dffifczm? z>*mmmc>mm&mm 
3 0B. m^$ig9 o<tt✓T©5ft^g§s!Ac/Dc:^:w^♦ 
-2il^^;l&^JA^. ®wm&9o •ccobt-cmim'm 

KKKftLfc. C©*§^©¥zS<*»* 1©SS*^1 2 
C£)WM8iSftfc. 

[0 1 19] Cfttt. ^2»ft^3 0©^RcfP^«4© 
1 5 0W/m • KW±fC$IJffl)$nr^-5C 

©^ft£9 0 .3mmfcLh£3HjfflI3ftTl,>£C£&cS--5 

[0120] Sic. =i>^*-af^M(c«. ^ft»S3 
0 ©^S« 2 0 1 ©Sg*5 3 0-1 00 °C£^fr.SF5 

©3 ^^©^a^fig«. »iwt*:^£i^^©m 

«4©l»^SB^7 - 1 3 . 5 p p m/'ClCftmZtl-C 
C^C£(ca-^< *>©"C. ^»$IS3 0©65t*3. 

3 1 a^mim < Wx. 6ti. Mmtmm&<tg&T~ci> 
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[0122] ^-7 1 £*©*£tWiWf*« 

flirr itmmm i o u/c^^ft^g sol*, hi 

[0 12 3] S i*>F>&£ I G B Tf- y V'&fc 10 
^X5x5xo.25mm)B, 15 1 romxBfBjft 
2 5X2 0 mmOA 1 @88S« 2±(Ctpra 
iii(t-fX6x6X0.6mm) 4*^1^, Sn 
-511%Sb-0 .6Si%N i - 0 .0 511%P© 

(J132 0 0 ym, gS2 70 ±10°C) 3 1. 
Sn-3ti%Ag-0.8II 0 /oCu©^^ (B2 
20 0um, aS24 0±10'C) 3 fC <fc «3 H*f 

[0 124] 4>lfll£JIMK4 tt. !ftl£««4 1 
(J130 .2mm) ©MBtC^> F-f t» ^{C^2^JS 20 
«4 2©Cu (/?3 0.2mm) %&&Ltci><7 v Ktt 
-C. ilKNi^^ (fJ3~7jim) 4 3*5Jfe$tl 

[0 125] ifc, A 1 ls]Sg«e2©aiffl(U*. N i St> 
o# (i?3-7(im) 4 3#JS3ftT(,>£,, 

[0126] J13^1 5 /zm©J?^Cu6BI§? (S 

m<&m . /|E|gS!nl lWW-^3-h*7^1 

(0^#B§) ZmitcV-JXl 9X10X0 .8mm© 

S5©^M^tC. ^ffJCC^ttS 30 
M°/.Ag-0 .8S*%Cu©*>51vt*&3fc£$*L./c 

H^EpgijL. mmffiic I C 1 2. 1 

3. ^It^^^'J-^xt-^-ft-F 1 4f 

©* s y^&zmmu. £»#t- 2 5 0±io °ccc»ni^ 

L/C, 

[0 1 2 7 ] C*l(CJ:9. 1 2, 13, 1 

4-^wigfitni n*5 5« 3 -{ct vmmcumumt 
g b t ? -j v^mvmw i ©ttff *wfwr ssHKass 1 

0*5)KfiR3n/c„ 40 
[0 128] C©7J^tt7i-^XlS5tt, 

(Hijt&B) KJ:»). A 1 08SSS2 
±«cBl»>ttW6*lTt»S. IGBTf-;7Htl©ii 
s»*®e*jJ:C/y- hSffit*. II3 0 0jim©Ali 
S*ffli^6«:J:«3*iJ®0gSl Oi«a»KjBSS*iri> 
£. 

[0 129] IGBTf-v'7l»l©3l/i'3iSItt, 
A l@IStt«2 4A l£JSfffi86£gSL-C*&T7£S 
MWtC^StirO-So *IJW0?S lOfcAl ^STO 
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kbai m&mw. 2 <hra«©tm*>6fc u . *omm 

tc«Ni&-j* (B^STK. J* 3 3~~7 urn) tfttSti 

[0 1 3 0 ] ±iZ(Dm&<DTv -fe>-^ytt. il 5 
( b ) lCnkSrmmm<Dm&-Cnk? J: 5 K. IGBTf 7 
7' 1 ©JSt&SB. * » :/flUbMR 0 ttW 6tt/cT 5 i-b 
5 5 ***IHR5©Jitl»5. Aliiig!6^V6' 
A^(C«±?n5|K, A 1 088S«2*J<fcO'^7 

fl|8^h^>^7r*--»UK3nri^„ 
[0131] i#*j/*-AF*«8tt. tt*SB¥l 6 
p p m/'C. ^7Xgi* 1 5 5 °C. {*fg*gtfcp9 x 1 
0 ,5 Q - m (RT) . ilfSg5 3kgf/mm'. ft 
l~mtem 1 6 0 0kg f /mm 2 
■S. &*5. h^VX^T*-^ Fttl 8 0°C-CHjfcU 
15 0"C, 2h©JR«3£M^ttMB©K{t&{l 

[ 0 1 3 2 ] m 1 6 tt¥WtM<DBir9--f fJWWWC 
J:-S^fiSi©«^*^-r^77-C*-S> 0 0#©ft|gAtt 
**JfcW©*3*f«!i*. ft*§?BttJ:|^ffl©¥5£f*i£g 

(Mojfr&ft&<ttffl£ji«*jaffl) *^-rfc©T*s„ 
ooo@j:-cw (tti .rc/w) ^$tin> 

[0133] ±12©* -5 (C. *H^©¥»^S3 0 
tt. *eiBtt©t>©-C*aci*iMBBS*ifc. 
[0 134] 5 0 0 0@£-C©S*&8llC 1 GBT^vT" 

©% ^#waj*w^fc*« % ^««^-5tt3 i . 3©c>-r 
wmAommm&i o .6ppm/ , ct»3:u>ii 

SS^ffiH (7-13 .5p pm/'C) tcME$tiTC»& 
fc«>CC. 6 3©lvJ**l#»— ^OttttW^Sffr 

^o^fPx, *iH»ilg^#<b ur©^*fi< TS© 

[0135] — Jttgffl©¥*tt£ciKU:. fiJgiM * 
^ : 1 0 0i«|jf6i||MaS*i±ffir),>S. C© 
Citt. IGBT^? ^"©-5 ^#^a$tc. 

I GBT? *; 7"© *) (tWSBJ&a^ 
/c$S^. W««^5t*3r^Dt:i»SC4*5iSC./c. 
[0136] ate**. *H*S^|©^igflj^gCD^fi!afiJ»§ 
ffiiiftl .1"C/W-C*€>= C©ffi«. ^H®S: 1 1 
4 -COiftTr, IGBT^j^I 0W©3^^f 

■r-5., c©<fc-5«:Mnfc)js^tt«. x>5P>jb-A^?© 

[O137]0 1 7«^|SSP!l©^«i^g30©[5IltS 
0-C&^„ I GBT*F ( 1 ) ©x? ^^tejro'y- F 
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s»««36>e>«i&3tiyfc«^7*fWHBi@i«i o*a 
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KttUfc. C©J:$&fiB&stt*£llfc«<>. x>^> 
,^»|g©fKjfc*lJ|ig4#14^S«Ejfi»ri|$14K«^b3&i32«) 

6*i-r. «iwftAariBi«©«awttiifejwit»stin> 

[0 14 4] c©«fc5«:. x>y>*^gittm 
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3Sg3 0B. ^^--NsaWM^HIfti LT©S i 
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0.28mm) B. t-fXl0xl0X0 .emmO^ 
&mt4**ttsT. A l*fif&|5]i8S«2_l:ltS5tt3 50 
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IS4 2©Cu : 0.2mm) £«£l,ft:»? 
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»|513SS« 2 B S n - 311% A g - 0 . 8fiS%C u 
(WS7 0/xm. SS2 4 0+ 1 0"C) 3tC<fc») 

[0 15 0] 3tl»T. xij<+^«|i»2 1 iCu»7 
i*— #<tWc^-X2 0 4. A lMmm$8&1fc2tC^ 
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ETf f 7"©y — h , V-X*jJ;C>*FU-<>tCB. <e-*i 
*ftA l&Mletil (i&&3 OOtfm) Sfctf-f+jK^ 
-f>i/Otc a */c. MOS-FETfy^OjaMBCB 
iyVzt-->y)l>tim&#?7j>imi5V. 15 0'CX 
2 h ©KfkftBJI L/ fc. Micx ->8JH§#> <E> ft 
**-XSSE2 2*IR»)tttfT. *23Sf*^g3 0*^BJl/ 
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B BSMO S-FETf^ ^IfflT^fflT * <fc 5 

[0 152] *»©*H|Mg3 0t?*6MOS - 
FETfj^Cl ffiSfcO ©SttftMEffiK. $J 1 . 5 °C 

/wtfe^fc. c©«iB. iafflssi io°c©^Tr 

[0153] ifctc. *JU601J©^^^g3 0©jaSH- 
-f (-55-15 0-C) (Cj;4S»J6Ja©«^% 

JSSlf-f »JMR5 0 0 0B*-rH:. WJWfili 
|5l^©^fiK (iftl .5-C/W) ft/c 0 ^JRcfi 

n»S40lMK»*Wl 0 .6 »pm/'Ct&&L\.*m& 
Sg^ffiH (7^13.5pp m/'C) tCiSH3nrt*/c 
3©l^-m*^5fetT««TS©*i«l^ 
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(c) 


(Mo/Cu)=4/6 


0. 8 


tt 




(d) 


(SiC/Al>=7/3 


1. 3 


tt 




(SiC/AI)=6/4 


1. 3 


tt 


(SiC/Al)=5/5 


1.3 


tt 


(e) 


(C/Cu)=2/8 


0.8 


tt 





SUW--f*A«A.tt: -55-1501: 



[0165] *H^t?l)©^^f*^S 3 0 B I G B T^T- 8S?r W L . gad^fflx >S»j^tSK<D3 -( ;l^s|&lT 

t-en^rPffli-r^iHissi oi*6tto. ai 6tc^-ri5| 5 o -sm^giur^t^n-s. 



(13) 

23 

[0166] ±M<D®&*^?Z>¥m#$iW3 0 « 

tc nmmmctev zffijgm 3 2 ^ k m^um-c. x 

>S> >**i£a«ii*S LT^IMKJgfcfc/Pti/c. C ©IS 

}# L r C » £ C £ fcitlg O fc. 
C0167] *»H<C*Ml«fc-5l»rSiiBLfc 

#2fc9§©N^f*^a3 0tt. i^tmettottEBccitR 10 

[0 16 8]«[1 02 l&C^|5I!?g£fitJ3c-r&1iT- 

022 tfCnk-rmwm 950 oHtei^j^ffl >r 9 
iKffl^ii*n.2> 0 g-^>^-^i9itt. m»ti9 
5 0 t^icm^<MW(DWst)mt Lxmfr&tsc ti>-c 
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[oi7i] ^rt©as^asi3^6igs®is 
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8B¥*A:fc«latt3-»S*aKCi|l*ii*ti-C. ft8»m&g 

fc«aiiS«i«!©^»as**«Hiip-r ( 4 > 
vHiiXK^snpr sts^. < 5 ) 3S£#i&B#%jte#K: 
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£. 

[010] *^feiH©— HJ609©^i»^a©^ffi0, W 
®0*s J; i>*[il8§0-C* -S. 

[011] *»W©-llt6«©¥*fl^©»«e»iPHFtt 

©*^?r^-r^^7r*^ 0 
[012] ^m<D-mfam<o%m#3m<»ffiistv<< t> 

JMKIttc J: ?»^S!n©Jft^^m-r ^7t*5„ 
[013] *#BW©¥i*f*^a*sffi*i£*tt/cS^«a 

[014] *aw©*»»iia©rtaj*5%-r^P » ^0 

[015] /<*7-4£4HMC?m&*omSB*m 

[0i6] ^zi^iia©jaaf-9-^ ^^taiic j: -suagja 
©ii^?r^-r y 5 7 r * -5 . 
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